This study examined whether a high-intensity, moderate-duration bout of stretching would produce the same acute effects as a low-intensity, longduration bout of stretching. Seventeen volunteers performed two kneeflexor stretching protocols: a high-intensity (i.e., 100% of maximum tolerable passive torque) stretch with a moderate-duration (243.5±69.5-s); and a low-intensity (50% of tolerable passive torque) stretch with longduration (900-s). Passive torque at a given sub-maximal angle, peak passive torque, maximal range of motion (ROM), and muscle activity were assessed before and 1, 30 and 60 mins after each stretching protocol. The maximal ROM and tolerable passive torque increased for all time points following the high-intensity stretching (p<0.05), but not after the lowintensity protocol (p>0.05). 1 min post stretching, the passive torque decreased in both protocols, but to a greater extent in the low-intensity protocol. 30 mins post test, torque returned to baseline for the lowintensity protocol, and had increased above the baseline for the highintensity stretching. Conclusions: 1) A high-intensity stretching increases the maximal ROM and peak passive torque compared to the low-intensity stretching; 2) low-intensity, long-duration stretching is the best way to acutely decrease passive torque; and 3) a high-intensity, moderateduration stretch increases passive torque above the baseline 30 mins after stretching. 
30
(2013) recently observed that passive ankle torque recovery occurred within 10 min following 5 31 five times of 1-min bouts of static stretching [14] . However, these previous studies did not compare 32 different stretching intensities; instead, they studied different stretching durations. To our 33 knowledge, only one previous study has examined stretching intensity alone [28] . It was only 34 observed the effects on maximal ROM and not on passive torque. They concluded that a higher 35 intensity bout of stretching is advantageous for maximal ROM gains. Thus, it remains unknown if a 36 higher stretch intensity would potentiate the passive torque decrements.
37
Others studies have examined stretching intensity and duration together, by comparing a high-38 intensity, short-duration static stretching bout with a low-intensity, long -duration bout [4, 13, 16, in range of motion can be obtained by either increasing stretching duration or intensity. It is known that both stretching intensity and duration are shown to increase the degree of tissue relaxation 37.5±1.6 cm) were recruited from a university population to participate in this study. All 68 participants gave their written informed consent. Sample size was calculated based on the results of 69 a previous reliability study [5] . Only male participants were recruited in order to eliminate any 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
Procedures

77
A passive knee extension test for the right lower limb was used to observe the time course 78 effect by two stretching protocols (i.e.,i.e. high intensity with moderate duration vs. low intensity with long duration) on knee extension maximal ROM, peak passive torque, passive torque at a given angle, and muscle activity (Fig. 1) [4] . Participants visited the laboratory on three occasions.
81
During the first visit, a familiarization session was performed. In the next two sessions, the two 82 stretching protocols were performed with a balanced order (to ensure that session order had no 
93
Stretch intensity was considered as a percentage of the maximum tolerated joint passive 94 torque (PT). The maximal ROM criterion was set to the point immediately before the onset of pain.
95
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181
The passive torque at the baseline percentiles before and at 1, 30 and 60 min following the 182 two stretching protocols is depicted in Figure 2 The present study compared two stretching protocols with a reverse proportion of stretch duration). The sEMG was lower than 3% for both protocols; thusfor this reason, we assumed that observed that non-resting between repetitions induces a higher ROM and peak torque than static the 90-sec repetitions for the HIMD, and consequently a higher intensity was achieved. Thus, we
The mechanism underlying the passive torque increase 30-60 minutes after the HIMD is 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 F o r P e e r R e v i e w no influence on the passive torque increase. Finally, the fourth hypothesis relates to the mechanical acute changes in tendon stiffness, fascicles length, and fascicles angle after the static stretch are controversial [11, 18, 20] ; but however, it should be considered that these studies were performed 273 on the ankle and not the knee.
274
This study had some limitations. The stretching intensity in the HIMD protocol was 275 progressive during the stretching, and not constant (i.e.,i.e. constant angle). Thus, the sEMG may 276 not have been sensitive enough to detect changes in the muscle reflex activity after intense 277 stretching. A future study may might examine this issue. Furthermore, the positions of the pelvis 278 bones were not controlled during the tests; however, there were no significant changes in the hip 279 reflective marker. This issue also should be examined in the future, since bone position affects 280 muscle-tendon unit length, which in turn affects torque measurement.
281
In conclusion, it was observed that the time course of the joint torque-angle response after 282 stretching differs between a high-intensity, moderate-duration stretch and a low-intensity, long-283 duration stretch. The increase in peak torque and maximal ROM was observed for 60 min after 284 stretching for the higher-intensity stretch. On the other hand, the protocol with a longer duration 285 induced a more acute decrease in passive torque. Thus, stretch intensity was seen as more important 286 for ROM increase, whereas duration appears to be more important for acute passive torque decline.
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